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1 
The present invention relates to a solid fuel 
stoker and its primary objects are to overcome 
certain disadvantages in stokers as heretofore 
produced and used. This application is a contin- 
uation-in-part of my copending application 
Serial No. 38,015, filed July 10, 1948, for "Non- 
Smoke-Back Solid Fuel Stoker", now abandoned. 
One of the problems encountered in the use 
of previously known stoker structures is known 
as "smoke back," which may be described as the 
tendency of mechanically fed solid fuel burners 
fo discharge smoke through the fuel feed mech- 
anism when air is supplied fo the humer at a 
rime when the conveyor through which fuel is 
intended to be supplied to the combustion cham- 
ber is empty, or only partially filled with fuel. 
The present invention provides means for pre- 
venting the fiow of smoke from the combustion 
chamber back through the fuel feed conduit 
regardless of the condition of that conduit. One 
principal factor in thus preventing smoke-back 
lies, in the disclosed embodiment of my inven- 
tion, in the fact that I provide means associated 
with the source of air supply and so arranged 
that, under normal conditions of stoker opera- 
tion, a cushion of air will be maintained in the 
fuel feed conduit at a point and at a pressure 
value such as fo block any possible fluid fiow 
from the furnace combustion chamber toward 
any opening in such conduit; and that, under 
abnormal conditions, such as depletion or ex- 
haustion of the fuel in the conduit betweer the 
source of fuel supply and the point at which 
such cushion is normally maintained, the sup- 
ply of combustion-supporting and pressure-rais- 
ing air to the combustion chamber will be 
most completely discontinued by the diversion 
of substantially the entire volume of air supplied 
from such source fo be discharged to the atmo- 
sphere. 
It is a further object of the invention to pro- 
vide a simple arrangement of mechanism of 
such character that" the above-described func- 
tions will be carried out automatically and with- 
out the intervention of an operator or attendant 
and even without the intervention of control 
devtces or mechantsms. 
If is, of course, desirable for many reasons, to 
obviate the necessity for hand feeding a solid 
fuel stoker. .very commercial stoker with 
which I ara familiar provides a hopper 
which must be hand fed from the bin, coal room, 
or other reserv0ir for fuel. True, bin-fed 
stokers, are known; but so far as I ara advised, 
every bin-fed stoker commercially known belote 

2 
my present invention, is a custom built job, 
based upon a production unit which includes a 
hopper, and produced by removing the hopper 
from the assembly and adding to the assembly 
5 some improvised conveyor means for conduct 
ing fuel from the customer's bin to the conveyor, 
forming a part of the production unit, and orig- 
inally intended to feed fuel from the standard 
hopper to the combustion chamber. As a con- 
10 sequence, a bin-fed installation ls almost 
prohibitively expensive, involving substantial 
amounts of labor, and individual design. A 
further object of my invention, then, is fo pro- 
vide a standard production stoker unit basically 
15 designed tobe fed from a bin or storage room. 
A further object of the invention, then, is fo 
provide an organization of the character de- 
scribed which may readily be converted to 
hopper type of stoker. 
20 Still further objects of the invention will 
pear as the description proceeds. 
To the accomplishment of the above and re- 
lated objects, my invention may be embodied in 
the form illustrated in the accompanying draw- 
25 ings, attention being called to the fact, however, 
that the drawings are illustrative onlyæ and that 
change may be marie in the specific construc- 
tion illustrated and described, so long as the 
scope of the appended claires is hOt violated. 
3O Fig. 1 is a perspective view of my improved 
stoker shown in operative association with a 
solid fuel burrer and a coal room, illustrated 
more or less diagrammatically; 
Fig. 2 is a side elevation, upon an enlarged 
35 scale, showing fragments of the conveyors and 
the air delivery conduit, and lllustrating the 
transfer box, the blower, the prime mover, the 
drive trains, and the conduit for maintaining 
superatmospheric pressure in the transfer box, 
4O parts being broken away for clarity of illustra- 
tion; 
Fig. 3 is a transverse section taken adjacent 
the front end of the transfer box, and showing 
the air scoop in its relation to the blower; 
45 Fig. 4 is a fragmentary horizontal section, 
showing the coacting portions of the two con- 
veyors, and the transfer box, taken substantially 
on the line 4--4 of Fig. 3; and 
Fig. 5 is a section taken substantially on the 
5O line -- of Fig. 3 and further showing the re- 
lation between the air scoop and the blower. 
Referring more particularly to the drawings, 
it will be seen that I bave fllustrated more or 
less diagrammatically a standard solid fuel 
55 burner } including a smoke vent 9', a firepot 
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I! and an air delivery box 12, all of these parts 
being of any suitable standard construction. 
The burner 10 is positoned generally adjacent a 
coal room indicated at 13 and partially defined 
by a wall 14. A screw conveyor indicated gen- 
erally by the reference numeral 15 is mounted 
to penetrate the wall 14 and comprises a conduit 
5 in which is operatively journalled a screw 
I carried on a shaft 13. As illustrated, one end 
of the shaft 8 is journalled in a suitable bracket 
9 mounted within the coal room I, at least a 
portion of the conduit 6 disposed in said coaI 
room being open to provide access of the screw 
 fo the fuel supply maintained in the room 
The opposite end of the conduit 6 is secured 
to a transfer box or housing 28 in registry with 
a suitable port therein, and the shaft 18 extends 
into and through the chamber 21 defined by 
the housing 28. A sprocket 22, or other power- 
receiving means, is mounted upon that portion 
of the shaft 18 which projects beyond the hous- 
ing 2.8. If the conveyors are mounted, as shown, 
sub.stantially in a common horizontal plane, a 
short screw section 2, whose pitch is opposite 
the pitch of the. screw 17, will preïerably be 
mounted on the shaït [8 within the chamber 
2 [, to assist in moving fuel, delivered to the 
chamber 21 by the screw I, laterally away îrom 
the axis of the. shaft I$. Where relatively soït 
ïuls are to b handled, however, the shaït 
will enter the chamber 21 at a level above the 
level of exit thereïrom of the screw 26, presently 
to be described, so that the fuel will falI by 
graity into the zone of influence of said screw 
26; and in such an arrangement, the screw sec- 
tion 23, may be omitted, thereby reducing the 
tendency of the fuel transïerring means to crush 
and shatter the fuel being handled. 
A second conveyor, indicated generalIy by the 
reference numeral 24, comprises a conduit  5, one 
end of which is arranged to deliver ïuel fo the 
flrepot [ I and the other end of which is secured 
to the housin  in registering association with 
a suitable port therein. The screw 25 is 
ranged within the conduit 2 and traverses the 
chamber il, the shaft bearin said screw pro- 
jectinz beyond th housing and carrying out- 
-side the housing 28, a sprocket  or other suit- 
able power-receivin means. If wilI be obvious 
that fuel, delivered to. the chamber  by the 
screw Il, will more through the chamber Il and 
will be picked up by the screw 6 and carried 
through the conduit 2. for delivery to the tire- 
pot ll.. It will be noted that the axes of the 
screws Il and 26 are substantially parallel and 
located very close t0 each other, whereby crush- 
ing and shattering of the fuel is further mini- 
mized. 
Upon a suitable standard 20, I support a motor 
19 whose spindle is directly connected to drive 
the shaft  of the blower l. Conduit means 
l connects the.outlet of the blower 31 with the 
air box 12 of the burner [. According to stand- 
ard practice, the blower $ I is a squirrel cage type 
blower which delivers substantial volumes of air 
at relatively low static pressures. The dynamic, 
or flow, pressure produced by the operation of 
such a blower is, as is well known, of substantial 
amount. 
Penetrating a wall of the conduit means 
directly at the mouth of said conduit means is a 
fltting 3, said fitting inclining outwardly away 
from theblowér port 44_ in themanner perhaps 
most clearly illustrated in Fig. 5. The inlet end 
45 of said fltting $ spans more than one-half 
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of the vertical height of the blower port 44 and 
conduit means $2, as is shown in Fig. 5, and 
spans substantially the entire axial width of the 
blower rotor 46, as is shown in Fi. 3. I pres- 
5 ently believe that, for the accomplishment of 
the intended functions of my invention to an 
optimum degree, the effective area of the mouth 
45 of the fitting , shown herein as being ap- 
proximately one-half the effective area of the 
]0 conduit means 32, must be af least one-third 
the area of the blower ourlet and the said con- 
duit means 32. Thus, the mouth 45 of the fitting 
 is so designed and arranged as to be capable, 
under suitable conditions, (as when one of the 
]: conveYors 15 or 2 runs empty, as described 
hereinaïter) of receiving and passing substan- 
tially the entire volume oï air de!ivered by the 
rotor 46 at any given moment. If is also so 
designed and arranged as to mask a substantial 
0 part of the conduit means 2 and to be subjected 
to th maximum fl0 pressure produced by op- 
eration o the bIower , so that the static pres- 
sure within the lïtting  and within closed or 
subtantill closed pa.ces communicating there- 
' with, wfll exceed any static pressure which the 
blower is capable of producLug or maintaining 
within the combustion chamber of the buïner 
, which is, of course, of relatively large voIume, 
and which is vented through the usual sack. 
0 A conduit 35 which, in the illustrated embodi- 
ment of the invention, is a flexibIe tube, connects 
the fltting 3 with the interior of the chamber 
2i. Preferably, as shown particularly, i n t?is. 2 
and 3, the conduit 5 wiH. enter said. chamb.er 
,. through a port 47 10ca.te.d substantlIy on. the 
Iongitudinal center line oï the transïer box 9, 
midway between the axes oï the screws  and 
6, and near that end of the box int0 hich 
opens the tube 
]0 I presently believe that the introduction oï 
the scoop  into the blower ourlet af thê pgint 
of maximum wheel pressure results in what may 
be termed a diversion of such wheel pressure. 
That is, it is well understood that, in normal 
operation oï such a b!ower, as that illustrated 
45 herein, static pressure at the blower oútlet Will 
be a maximum at the point at whih thë rotor 
blades flnish thiir iraversal of the outiet and 
start to reenter the arcuate passage oï the hous- 
50 ing; and. that that pressure progressivCY dC 
creases across the outlt. The sqoop $/, Iocatd 
and proportioned as it is, thus receives maxi- 
mum wheel pressure and, because oï the 
strictions to flow created, bF the screws and the 
coal in the c0nveY0rS . and 2, substantaIly 
55 
that maximum wheeI pressr e is built up u the 
conduit  and the tzase r box . Some o 
the air deliered by the blower will fiow. thrUgh 
the passage , while some of the air.delivered by 
the blower will flow tlrough the sc6op 35. nd 
60 conduit 5 and pressure condition s cuè-.t]y 
existing Lu said scoop and conduit wiH I affect the 
proportionate fl0w. through the two path». 
Since air flowing through passage  mst iow 
65 benath the lower edge oï the. mgut!. 5.. 0 the 
scoop , if wilt, of.-ç0urse, bÇ ata 1Ow#r pres- 
sure, since its path is thus substantiallyrem0ved 
from the region oïmaxirnum wheel pressure.with- 
in the blower ourlet. 
70 Particularly in regions where sort, highly 
ïrangible coal is prevalent, difficulty is expeïi- 
enced in transf.erring fuel rom one screw 
veyor to another through a transfer box; and 
I minimize that difliculty, by mounting my scr.ews 
7  and 26. with theiz axes clos.ely, adjacent each 
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other. Since the coal has a relatively short dis- 
tance to travel laterally through the-chamber 
21 from the zone of influence of the screw I1 
to the zone of influence of the screw 26, very 
little tendency arises in that chamber toward 
packing, arching, and consequent crushing or 
clogging of the fuel. 
Aiso, where such fuels are widely used, any 
substantial fiow of air through the conveyor 
which communicates with the furnace combus- 
tion chamber must be avoided. This is for the 
reason that, if air in substantial volume flows 
over or through the fuel in the tube 25, com- 
bustion or coking of the fuel may be initiated in 
the tube itsel by conduction of heat from the 
combustion chamber along the column of fuel 
in said tube, and because of the low melting and 
ignition points of such fuels. So long as the 
tube 25 is substantially filled with fuel, the re- 
sistance of such column of fuel therein wfll be 
suiïicient to prevent the flow of any substantial 
volume of air through said tube from the cham- 
ber 21 since the pressure differential between 
the chamber 2! and the combustion chamber 
is relatively slight. 
A belt or chain 36 transfers power from a 
Pulley or sprocket 29' mounted on the spindle 
of the motor 29 to a pulley or sprocket 61 
mounted on the inlet shaft of a reducer unit 33. 
A shaft 39, connected to the ourlet short of said 
unit 38, carrie a sprocket 4{} which is connected, 
by a .chain 41, with the sprocket 21 of the con- 
veyor 24; and further carries a sprocket 42 con- 
nected by a chain 43 with the sprocket 22 of 
the conveyor 15. Thus, it will be seen that the 
screws of the two conveyors are driven, through 
short power transmission trains, separately from 
the motor 29. No problems of whip or twist 
thus exist in the organization. Additionally, the 
conveyor unit 15 may readfly be removed from 
the organization, and a hopper may readily be 
associated with the transfer box 29 to deliver coal 
to the chamber 1, whence it will be picked up 
by the conveyor 24 and delivered to the burner 
19. Aiternatively, a short conveyor fed from a 
hopper may be substituted for the conveyor I 
and similarly connected to the transfer box 20. 
Because of the connection 33, 3§, 41, a super- 
atmospheric pressure, proportionate fo the static 
and dynamic pressures produced by the blower 
31, will normally be maintained in the chamber 
21. The pitch of the screw @ ls faster than the 
pitch of the screw I1 in order fo guard against 
clogging of fuel in the chamber 2 I. Alternatively, 
the screw 25 may be driven faster than the 
screw 11 for the saine purpose. As a consequence, 
it sometimes happen that the conveyor 24 wfll be 
emptied, or partially emptied. There always 
exists, also, the possibility of exhaustion of the 
coal supply in the room 13; or the possibility of 
faflure of the conveyor 15 because of arching or 
other difficulties in the coal room 13. With 
standard stoker constructions, emptying or 
partial emptying of the fuel-delivery conveyor 
wfll almost invariably result in a flow of smoke 
from the combustion chamber through the con- 
veyor corresponding fo the conveyor 24, and the 
discharge of smoke into the bouse, whenever the 
blower operates while the fuel-delivery conveyor 
is empty or partially empty, since such a situ- 
ation, in the usual stoker installation, leaves an 
open passage through the fuel-delivery conduit 
for the escape of gases from the combustion 
chamber in which a slightiy superatmospheric 

pressure is maintained by the air-supply mecha- 
nism. 
.. As suggested above, in my installation, on the 
other hand, there exists at all rimes an unre- 
5 stricted passage for air flow from the blower 31 
fo the chamber 2 I. Air flowing from the blower to 
the combustion chamber must pass through the 
tire bed in the furnace, whereby its free flow is 
restricted. Therefore, ff the tube 2 should run 
10 empty or Substantially empty, the major portion 
of the air volume thrown by the blower 31 wfll 
flow .through the fltting 33 and conduit 35 fo the 
transfer box 29, and thence through the rela- 
tively unimpeded path through the tube 2 to the 
15 tire box. Gases cannot, of course, flow against 
this stream from the combustion chamber toward 
the transfer box 29. 
If, on the other hand, the tube 16 should, for 
any reason, run empty or substantially so, "smoke 
0 back" will be preented by the fact thàt the dis- 
closed organization will, under such circum- 
stances, rob the combustion chamber of substan- 
tially all its air supply, whereby the static pres- 
sure in said combustion chamber will drop sub- 
5 stantially to atmospheric value. As is stated 
above, the fuel bed in the combustion chamber 
imposes a barrier to air flow therethrough, which 
can be overcome only by a substantial superat- 
mospheric pressure in the air box 12. The tube 
30 II} being empty, or substantially so, and the fit- 
ring 33 being proportioned and designed as de- 
scribed above, there is provided an unrestricted 
flow passage from the blower exhaust to the at- 
mosphere, having a capacity sufficient to pass the 
3» entire volume of air thrown by the blower 3 I, 
through the fitting 33, conduit 35, port 41, cham- 
ber 21, and tube 16 to the coal room 13. This 
passage being open, no pressure can bufld up in 
the passage 3 and box 12, and no air wfll be 
4o pushed through the barrier comprising the fuel 
bed, into the combustion chamber. Thus, 
whether coal feed screws I1 and 1 are loaded or 
empty, because of the large capacity of air scoop 
33 in the direct path of the maximum blower 
45 wheel pressure and the ample capacity of con- 
duit 3, air is always delivered to chamber 1 in 
greater pressure than the resulting static pres- 
sure in air box 12. Therefore, under all condi- 
tions the pressure existing in chamber 1 wfll 
50 exceed the pressure in the combustion chamber. 
Thus I provide a higher pressure air cushion ai 
chamber 21 which positively prevents any flow 
of smoke from the combustion chamber back 
through the conduit 25; and, when the tube 16 is 
55 empty or substantially so, there is automatically 
provided an unrestricted air-flow passage through 
which the entire volume of air handled by the 
blower may escape to atmosphere, thus robbing 
the combustion chamber of the air normally sup- 
60 plied thereto, reducing the static pressure nor- 
mally existing therein, and tending fo cause ex- 
tinguishment of the tire therein. 
I claire as my invention: 
1. For use with a source of supply of solid fuel 
65 in communication with atmosphere and a fur- 
nace having a combustion chamber, conveyor 
means including a closed passage connecting said 
source and said chamber and means in said pas- 
sage operable to transport fuel from such source 
70 through said passage to such chamber and to 
bufld and maintain a fuel bed in such chamber, 
a blower having an ourlet, conduit means con- 
necting said blower ourlet with said combustion 
chamber through such fuel bed, and other con- 
7 duit means having a relatively large mouth 
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located in said outle and masking ab leas one- 
third of the effective area of said flrst-named 
conduit means, said other conduit means estab- 
lishing communication between the ourlet of said 
blower and said closed passage intermediate the 
ends thereoî to establish and. maintain in- said 
passage a static pressure higher than that exist- 
ing in iaid chamber. 
2. The organization of claire 1 in which said 
last-named conduit means dischrges into saïd 
passage in a direction substantially transverse 
to the direction of flow of fuel through said pas- 
sage. 
3. Stoker mechanism compriSing a closed-tUbe 
screw conveyor having- an  oln end adapted tobe 
embedded in a supply of solid: fuel, a tranSfer 
box entered by the opposite end of sid convey0r, 
a second closed-tube Screw conveyër havïng one 
end mounted in-Said bo to receive,fUel' from said 
flrst convèyor and adapted t0-have its opposite 
end operatively connected to supply fuel fo  com- 
bustion chamber which is provided with a vent, 
a blower having an outlet, means for driving said 
conveyors and said blower, means providing a 
passaie for conducting air from said' bl0wer and 
adapted to be connected to deliver such air. to a 
region in such combustion.chamber which issepa- 
rated from such vent by the region to whïch fuel 
is supplied by said second convey0r, and other 
means establishing a passage-for conducting air 
from said blower fo said. transfer box said Iasç- 
named passage communicating with said blower 
ourlet in the region of maximum blower delivery 
pressure, masking at least one-third of the effec- 
tive area of said first-named passage, and having 
a capacity sufficient to pass subsçançiallY the en= 
tire volume o air deliveredby said-blower, where- 
!y, when t!e tube of said first-named, conveyor 
is substantiallY emptY of fuel substRntially the 
full volume of air delivered bY said blower wfllbe 
exhausted to atmosphere through the tube of said 
flrst-named conveyor, thus reducing the air pres- 
sure in the region below the combistion, chamber; 
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and, when the tube of said second conveyor is 
substantially empty of fuel, air will flow from said 
transfer box through the tube of said second con- 
veyor to said combustion chamber in a region on 
5 that side of the region fo which fuel is supplied 
adjacent said vent, thus preventing gas flow from 
said combustion chamber through the tube of said 
second conveyor teward said transfer box. 
4: In a solid fuel. stoker including a uel:feed- 
10 ing conduit and means or moving fuel through 
said conduit to a combustion- chamber, a blower 
having a-n ourlet, conduit means cormecting said 
blower to supply a combustion-supporting gas to 
such combustion, chamber, and conduit means 
»5 having a capacity sufficient to pass substantially 
the entire volume of gas delivered by said blower 
when said fuel conduit is substantially empty oï 
coal, said last-named conduit means communi- 
cating with said blower ourlet ' at the point of 
20 maximum blower delivery pressure and masking 
at least one-third of the effective area of said 
flrst-named conduit means and connecting said 
blower outiet to said fuel-feeding conduit ad- 
jacent the inlet end thereof to establish and 
25 maintain in said fuel-feeding conduit a fluid 
pressure exceeding the fluid pressure in said com- 
bustion chamber. 
DAVID  T. CA1VIPBELL. 
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